Conclusions: Statistically significant variations were observed from baseline to clinical-pathological characteristics in HCV vs HBV associated HCC. Our study suggests prompt and early screening for high risk patients so that the rate of progression of these chronic viral diseases to cirrhosis and cancer can be decreased.
Introduction
Hepatocellular carcinoma (HCC) is one of the most common primary malignancies of the liver which is not only increasing the global incidence but also is a major cause of cancer related mortality particularly with a male predominance (Hiotis et al., 2012; Etsuji, 2013) even after advances in the treatment strategies (Okonkwo et al., 2011) . Recent literature suggest a rise in the incidence of HCC ~500,000 and mortality rate of >600,000 per year (Hamid et al., 2013) . Globally, HCC took the third place in cancer related mortality and is also thought to be the first cause of death in cirrhotic patients (Parkin et al., 2001) . The epidemiological distribution of HCC varies from one area to another area, the Southeast Asia and sub-Saharan Africa contributes mainly (Parikh and Hyman, 2007; Naqi et al., 2014) and lower, but on the increase, in North America and most of Europe (Venook et al., 2010) . In Pakistan prevalence of HCC varies from 3.7% of all malignant tumors to 16% (Butt et al., 2012) .
Irrespective of country origin, a great proportion of HCC is caused by viral infections, the major contributors are hepatitis B virus (HBV) and hepatitis C virus (HCV) (Blonski et al., 2010; Ayub et al., 2013; Ali et al., 2014) , as compare to other less common risk factors of HCC such as aflatoxin (Lv et al., 2014) , cirrhosis due to alcohol (Cheng et al., 2013; Kikuchi et al., 2014) , fatty liver disease , obesity, smoking, diabetes, and iron overload (Blonski et al., 2010; Ayub et al., 2013; Ali et al., 2014) . Bosan et al. (2010) . has conducted systematic review on viral hepatitis in which authors included 220 related abstracts and showed prevalence of HBsAg and anti-HCV was 2.6% and 5.3% in a general population, respectively. Overall prevalence of HCC due to underlying viral infection was 87.4% and among them causative viral infection of cirrhosis was mainly HCV (67.9%) and then HBV (21.8%) in Pakistan (Butt et al., 2013) but this study did not compare the data of HCV and HBV related HCC and also mainly encompasses prognostic factors of viral marker negative hepatocellular carcinoma in Pakistan.
Previous epidemiological literatures decline their statistical conclusions and suggest both viral infections are more common in developing countries than developed countries with predominance of HCV infection. Available data focused on the HCV-HCC group or HBV-HCC group, but to our best knowledge till now no study has been conducted from South-east Asia that shows combined prevalence of HCV-HCC and HBV-HCC along with combined clinical and pathological association of these viruses with HCC. Therefore, this study was indicated for estimating the true prevalence of HCV and HBV related HCC and also we explored the demographic and clinicalpathological association among them.
Materials and Methods

Study population and duration
This cross sectional study enrolled clinical data base of HCC diagnosed patients who attended the Isra University Hospital (IUH), Section of Gastroenterology and Hepatology and Asian Institute of Medical Sciences (AIMS) hospital, Hyderabad, Pakistan between 2009 and 2013. IUH is a 300-bedded while AIMS is a 150-bedded private, tertiary care teaching hospital that specially serves the residents of Hyderabad (population 2 million) and the surrounding 6-8 districts of Sindh province. The study protocol was assessed and approved by two involved institutes and the study was conducted in compliance with the Helsinki Declaration.
Potential participants after taking informed consent for participation in the study were recruited. Data of basic demographic characteristics were collected such as age, sex, education level, and area of residence. Structured questionnaire was designed to record the data regarding clinical and pathological features of HCC, including: Underlying cause of HCC, child-Pugh class, Alphafetoprotein level, size and stage of the tumor, presence or absence of distant metastasis, lobes of the liver involved, stage of macro-vascular involvement, and presence or absence of portal vein thrombosis. Other than HCC, data were also collected to record patient's co-morbidity such as hypertension, diabetes mellitus, and underlying liver cirrhosis.
Laboratory parameters
Senior laboratory technologist drew 5 ml venous blood sample using a sterilized disposable syringe, and then the sample was used for the detection of hepatitis C virus and hepatitis B virus infection by enzyme linked immunosorbent assay (ELISA). Other laboratory investigations such as liver function tests i.e. total bilirubin, serum Alanine aminotransferase (ALT), serum Aspartate aminotransferase (AST), alpha fetoprotein levels, serum albumin, and serum creatinine levels were also performed.
Diagnosis of HCC and cirrhosis
HCC was confirmed if the patient had previous recent reliable reports available. Alternatively, patients in the absence of reports, HCC was diagnosed if the patients presented with clinical features suggestive of HCC and then diagnosis was confirmed by typical features of HCC on triple-phase computed tomography (CT) scan with intravenous contrast or magnetic resonance imaging (MRI) tests showing hypervascular solid liver mass along with evidence of elevated serum alpha-fetoprotein levels with or without histological verification (Hussain and El-Serag, 2009 ). Liver cirrhosis was confirmed if the patient had previous recent reliable reports available or by using clinical and laboratory features suggestive of portal hypertension i.e. esophageal varices diagnosed by using upper gastrointestinal endoscopy procedure, suggestive radiological investigations (Shaheen and Myers, 2007; Bruix and Sherman, 2011) , and liver biopsy where needed. Liver severity was assessed using the Child-Pugh classification system (Pugh et al., 1973) .
Clinical staging of HCC
The Macrovascular involvement was divided into two groups (i) Solitary and (ii) multiple. Extension of tumor was classified into three categories as, (i) <5cm, (ii) 5-10cm, and (iii) ≥10cm. Furthermore, information was also recorded for Presence or absence of tumor metastasis, liver lobes involvement (right, left, or both liver lobes involved), and whether underlying portal vein thrombosis is present or not.
Statistical analysis
We used Statistical Package for Social Sciences, version 16 (SPSS Inc, Chicago, IL, USA) for data entry and to analyze the collected data. Categorical data such as sex, education level, area of residence, and co-morbidity were presented as frequency and percentage. The frequency of HCV and HBV seropositives among HCC cohorts was calculated and also presented as frequency and percentage and we used chi square and fisher's exact test for comparison between them. Quantitative data such as age and laboratory investigations among HCV and HBV associated HCC were compared by using student t-test. Multiple logistic regression model was introduced with the dependent variables such as gender, area of residence, education status, co-morbidity, clinical-pathological features, and liver cirrhosis. Initially, in order to include important variables, factors having significance p<0.25 in univariate analysis were included in the multivariate analysis. The final model was selected using a forward method and p≤0.05.
Results
Baseline characteristics of study population shown in Table 1 at enrolment, including gender, Education status, co-morbidity, underlying presence or absence of cirrhosis, Child-Pugh class of patients infected with viral hepatitis, and alpha-fetoprotein levels. Male proportion observed to be predominant in both HCV (62%) and HBV (75.4%) infected HCC population. Overall prevalence of HCV and HBV in patients having HCC was 65.95% and 34.04%, respectively. Presence of underlying liver cirrhosis was more significantly associated with HCV seropositives as DOI:http://dx.doi.org/10.7314/APJCP.2014.15.18.7563 Comparison of Viral Hepatitis-Associated Hepatocellular Carcinoma Due to HBV and HCV in Pakistan compared to HBV seropositive patients (p<0.05). Rest of the baseline characteristics were insignificantly associated with HCC among HCV and HBV patients (p>0.05). Table 2 shows comparison of means between HCV and HBV seropositive patients with HCC. In univariate analysis, mean age difference (11.6 years), and total bilirubin levels (-1.91mg/dl) were the only statistically significant observations noted among HCV-HCC group (p<0.05) as compared with HBV-HCC group (Table 2) .
Macrovascular involvement, tumor extension, metastasized tumor, more than one lobe involvement, and presence of portal vein thrombosis are major risk factors associated with poor prognosis among HCC patients at the time of initial diagnosis. Our study shows, patients with HCV seropositives were more likely (p=0.016) to have Macrovascular involvement as compared with HBV seropositives. Rest of the selected factors did not show any significant association.
A binominal multivariate analysis showed that patients with HCC due to HCV infection were more likely to be cirrhotic (OR=0.24, 95%CI: 0.11, 0.51) and had more than two times higher rate of solitary Macrovascular involvement (OR=2.53, 95%CI: 1.16, 5.52) as compared with HBV associated HCC (p<0.05) ( Table 4) .
Discussion
Hepatocellular carcinoma is mainly caused by Hepatitis C and Hepatitis B viruses, but latter showed predominance, comparatively worldwide and correlated HBV directly as a cause of HCC rather than HCV whose relation with HCC is still unclear (Shepard et al., 2006; Di Bisceglie, 2009 ). Because of the geographical differences and risk factors, the epidemiological burden of HCV and HBV has been observed different in different areas of the world. In developing countries due to high burden of HCV infection as compared to HBV such as in Taiwan (HCV 17.0%, HBV 13.8%) (Kao et al., 2011), Guam (HCV 19.6%, HBV 18%) (Haddock et al., 2013) , and Pakistan (HCV 4.8%, HBV 2.5%) (Rehman et al., 1996; Raza et al., 2007; Qureshi et al., 2010; Butt et al., 2012; ) leads to an increase in both the incidence and prevalence of HCV related HCC. In our study, the prevalence of HCV as a risk factor for HCC is around double (66%) when comparing it with HBV associated HCC (34%). This significant statistics potentially demonstrate the disparity in risk factors at initial cancer diagnosis. All other previous studies are confirming HBV as a major risk factor for causing HCC (Brechot et al., 2010; Chan et al., 2004; Fan et al., 2013; Yohwan et al., 2013) , but these studies were mainly conducted on a population from developed countries. In our study, proportion of HCV associated HCC were older in age when comparing it with HBV associated HCC patients with a mean age difference of more than 10 years. The finding from our study is consistent with previous studies, included data from United States of America (Hiotis et al., 2012) and Japan (Tanizaki et al., 1997) . One of the sequential reasons behind this difference can be explained by recalling the duration of progression these two diseases takes to develop chronic severe infections, cirrhosis, and hepatocellular carcinoma. Among 80% of HCV individuals, 20% will develop cirrhosis or HCC and these patients usually diagnosed in the second or third decade after infection (Michielsen et al., 2005) .
In a recent paper, at the time of initial diagnosis of HCC, irrespective of viral etiology, Child-Pugh class A was observed in more than 50% of the patients. When comparing the Child-Pugh class with respect to viral etiology, Child-Pugh class A, B, and C were equally distributed in both HCV and HBV related HCC patients in our study. A great proportion of HCC population which consisted of child class A and child class B was the indicator of early stage diagnosis that we have also observed in our study. The mechanical sequence can also be verified from previously published data that shows agreement with our study (El-Serag, 2011) .
Alpha-fetoprotein, normal value ranges from 10 -20ng/ml is considered to be the strong screening and confirmatory tumor marker for HCC if levels are more than 200 or 400ng/ml (Sarwar et al, 2003) . Patients infected with viral hepatitis C and B are at very high risk of HCC development in the presence of cirrhosis and rising AFP levels (Davis et al., 2008) . Same findings were observed in our study, one third of study proportion had an AFP levels greater than 400ng/ml and this high titer was seen in both HCV and HBV associated HCC with insignificant difference.
One of the additional significant clinical-pathologic differences in patients with HCC was also observed according to underlying viral hepatitis status; mean difference in the total bilirubin level was significantly higher observed in HBV-HCC group than HCV-HCC group. However, previous literature reveals an abnormal liver function tests including total bilirubin in HCC patients (Lopez et al., 1996) . On the other hand, data is limited regarding differences in the liver function tests in patients with HCV or HBV associated HCC.
Oncologic variables with established prognostic significance were evaluated according to viral hepatitis status. Our study also observed that odds of being solitary Macrovascular involvement among HCV-infected HCC patients were 2.5 times higher than HBV-infected HCC patients, which was the only oncologic variable that achieved statistical significance. Rest of the oncologic variables did not achieve statistical significance but occurred with high frequency in HCV associated HCC. Importantly, studies published in other areas describe disparate trends, in which prognostic oncologic variables were occurred with high frequency in HBV-HCC group (Hiotis et al., 2012) . This relationship proves geographical and time-dependent variation and its relationship with difference in the frequency of prognostic oncologic variables, that developing countries due to high prevalence of HCV-HCC, prognostic oncologic variables were also high as compared from the data available from developed countries (Lavanchy, 2004; Khan et al., 2009; Butt et al., 2012; Butt et al., 2013; Abbas, 2013) .
In conclusion, in summary, burden of HCV-HCC group is far more common than HBV-HCC and among them majority comprises of males. HCV associated HCC group were more likely to present with advanced age, presence of liver cirrhosis, and with >400ng/ml raised AFP levels. Underlying co-morbidity such as hypertension and diabetes mellitus does not contribute any significant association in both virus associated HCC groups. Data from our study filled the scientific gap of HCV and HBV related HCC along with their relationship from baseline to clinical-pathological features in the region of Southeast Asia. Our study suggests prompt and early screening for HCC in high risk patients, particular emphasis should be given on HCV patients from developing countries so that the rate of progression of these chronic diseases to cirrhosis and cancer can be decreased.
